V. MEASURED EFFECTS AND IMPACT OF PLANT OPERATIONS
ON COMMERCIALLY IMPORTANT BENTHIC RESOURCES

Three commercially important benthic organisms (the American oyster,
the soft-shell c¢lam, and the blue crab) inhabit the Calvert Cliffs region
of the Chesapeake Bay. Studies to assess the effects of power plant opera-
tions on all three specles were conducted by other investigators and/or
organizations (Table 1). This chapter only summarizes their major findings.
The conclusions and/or interpretations of other investigators were generally
accepted as long as they were based on reasonable data collection and
analysis procedures. Appendix C has a brief discussion of the data col-
lection and analysis procedures used. For details of methods on these
studies, see the original publications listed in Table 1. Occasionally
(e.g., for oyster growth studies), independent analyses were made of some
of the data available in reports to ensure that similar conclusions would
be reached by a different analysis approach.

A brief review of the life cycle and commercial {importance of each
species is presented prior to discussing effects of power plant operations
on thems The intent of this review is to provide Insight into the modes of

interaction between each species and plant operations.

A. American Oysters

Because the Calvert Cliffs plant site i1s not a major oyster
producing area, plant operations could not have any signi-
ficant impact on oyster production of the Chesapeake Bay.
However, plant operations did enrich oysters in the
immediate discharge region with copper. Copper levels in
oysters from this area were high enough (100 mg/kg wet
weight of tissue) to cause oyster tissues to be green in
color and bitter tasting.

Growth of tray~held oysters was significantly higher
(P < 0.05) at the plant site than it was at reference
locations. Plant operations did not have any effects on
the meat condition or mortality of tray-held oysters.
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The American oyster is one of the most sought—after benthie resources
in the Chesapeake Bay. In recent times, the Chesapeake Bay harvest of
oysters has been between 20 and 30% of the total oyster harvest of the
United States. The volume of the Maryland oyster fishery 1s about two-
thirds of the Bay fishery and has an annual dockside value in excess of 10
million dollars. The value of the processed meat exceeds 50 million dollars
(Meritt, 1977; Haven et al., 1978).

The oyster has a relatively complex life cycle. Like many benthic
organisms, eggs are released into the plankton and fertilization occurs in
the water (e.g., Galtstoff, 1964). Planktonic development proceeds through
two larval stages (trochophore and veliger) and lasts from two to six
weeks. At the completion of their planktonic development, oyster larvae
migrate to the bottom to search for a suitable substrate on which to
metamorphose into juveniles (called spat).

American oysters can live under a wide range of environmental conditionms
(e.g., they can tolerate salinities from 5 to 35 ppt). However, their best
growth and reproduction occurs in the mesohaline reglons of estuarles
(8-15 ppt), including the Chesapeake Bay. In these areas, they are rela-
tively free from their less salinity tolerant predators and/or parasites,
and have good growth and successful reproduction. During their planktonic
life stages, oysters are particularly sensitive to adverse environmental
conditions (e.g., low dissolved oxygen, poor water quality, and food supply).

Oysters were commercially harvested in the Calvert Cliffs area of the
Chesapeake Bay (Flag Pond oyster bar) prior to construction of the power
plant. During the construction phase, a major portion of a natural oyster
bar in the discharge area was transplanted to the Patuxent estuary (Fig. 6).
Only isolated populations of oysters presently inhabit the immediate vicinity
of the plant, and their densities are well below commercially exploitable
levels. In 1975 and 1976, the Fisheries Division of the Maryland Department
of Natural Resources contracted to have over 150,000 bushels of oyster shell
deposited at three locations just south of the plant (Fig. 6). Fisheries
personnel planned to use these shells to restore the Flag Pond oyster bar
as a commerclal oystering site.

Because the Calvert Cliffs region has not been a particularly good

region of the Bay for oyster recruitment, entrainment of planktonic stages
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of oysters would not be likely to influence oyster recrulitment in the Bay.
Therefore, studies of entrainment effects on oyster larvae were not conduwted.
If oyster larvae attempted to settle in the immediate discharge area, they
could be subjected to scour and mechanical damage. Even though they probably
experienced limited recruitment succegs in the scoured area, oyster spat
occurred there in 1976 and 1978; and in our March 1976 survey, there were

as many spat Iin the scoured area as there were in other oyster producing
areas of the Calvert Cliffs region (Holland et al., 1977b). The effects of
power plant operations on planktonic stages of oysters are probably insigni-
ficant.

Oysters are reported to be bloaccumulators of heavy metals, particu~
larly copper (Roosenberg, 1969; Huggett et al., 1973). Copper levels in
discharge waters are significantly higher (P < 0.05) than copper levels in
intake waters (e.g., Harris, 1979). Because there is great natural variation
in the levels of metals in oysters (e.g., Pringle et al., 1968), it would
be difficult to separate power-plant related increases in copper levels
from naturally occurring high levels just by measuring levels in oysters
(0'Connor, 1976). In fact, before plant operations began, levels in tray-
held oysters were higher at the plant site than they were at the reference
areas {Abbe, 1979b).

One method that can be used to overcome the problem of high natural
variation in copper levels is to investigate the ratio of copper levels to
that of some geochemically similar metal whose source is not power plant
cooling water and whose chemlcal behavior in animal tissue is assumed to
be simlilar (e.g., zinc). Because fluctuaticons in zinc levels should be
almost entirely due to natural processes, and because zinc and copper
naturally occur in similar ratios in particular sedimént types, Ilnvestiga-
tions of the copper to zinc ratio Iin oysters, in a sense, take into account
natural variation in metal levels and processes controlling them (O'Connor,
1976). Changes in the copper/zinc ratio with distance from power plant
discharges should thus be a good indicator of the power plant contribution
to copper levels in oysters.

The copper to zinc ratio in oyster tissues of the Calvert Cliffs region
was not studied during the precperational periods During cne-unit operatioms,

copper to zinc ratios were similar at the plant site and a reference area.
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After two—unit operations began, the copper to zine ratio in oysters was
significantly higher (P < 0.05) at the plant site than it was at reference
areas (Phelps, 1977). At copper levels above 100 mg/kg wet weight of
tissue, oyster tissue I8 green, bitter tasting, and not fit for human
consumption. This level was occasionally exceeded at the discharge site
during two—unit operations, but not at reference areas. Copper levels in
oyster tissue decreased with increasing distance from the point of discharge.
The size of the region where oysters were enriched by copper was limited
but not defined (Abbe, 1979b). Although power plant operations have resulted
in copper enrichment to oyster populations in the Iimmediate discharge region,
it has not had any significant impact on oyster harvests in the Chesapeake
Bay. Not only was the size of the affected area small, but oyster bars at
the plant site have never been a significant commercial source of oysters.
Oyster growth as well as survival 1is dependent on temperature, an
environmental variable that is influenced by plant operations. 1In addition
to controlling the onset of spawning, temperature affects the development
rate and survival of eggs and larvae. Growth of tray-held oysters was
often significantly higher (P < 0.05) at the plant site than it was at
reference areas (e.g., Abbe, 1978a, 1979a). The Academy of Natural Sciences
of Philadelphia's preoperational oyster growth data were also modeled, and
then the observed and predicted growth rates were compared during the opera-
tional period (Martin Marietta, 1977) by calculating a percentage difference
(Table 17). A nonparametric analysis of variance (Friedman two—-way analysis
of variance) applied to the percentage difference in oyster growth among
stations indicated that oyster growth was significantly different (P < 0.05)
among stations after operations began. The percentage difference between
predicted and observed values was higher at the plant site than it was at
reference areas. The increase in oyster growth at the plant site could be
the result of the slightly higher temperatures that occur there during
optimum growth periods (i.e., fall) and/or the higher levels of suspended
organic material (i.e., food) that are available for consumption (see

previous section on sediment trap studies).

V-4

www fastio.com



1

r
_
_
_
_
_
_
B
i
_
_
_
_
_
_
_
_
i
_
B

ClibPD

B. Soft=~shell Clams

Plant operations resulted in increased growth and recruit-
ment of soft-shell clams in the discharge region. This
caused the production of clams to be higher in the vicinity
of the plant than it was at reference areas during much of
the operational period. Growth and recruitment of soft-
shell clams was not higher at the plant site before opera=
tions began.

Even though plant operations have affected growth in soft-
shell clam populations in the Calvert Cliffs region, we
concluded that plant operations had little impact on clam
harvests of the Bay, because commercially harvestable
densities did not historically, nor do they now, occur in
the Calvert Cliffs area.

Soft-shell clams were probably commercially harvested from the
Chesapeake Bay in Colonial times. But, after the hydraulic clam dredge,
which could collect the deep=burrowing, market—size clams in commercial
quantities, was developed in the 1950's, many more soft-shell clams were
harvested throughout much of the Chesapeake Bay. Peak harvests were made
in the mid 1960's. Since 1967, soft-shell clam populations have declined
to extremely low levels, and in recent years, very few clams have been
taken from the Bay. Reasons for the declining harvests of soft-shell clams
are not clear (Lippson et al., 1979). Hurricane Agnes, poorer water quality,
and over—fishing have all been suggested as contributing causes (Lippson et
al., 1979).

Soft=shell clams, Mya arenaria, inhabit a wide range of substrate
types from soft muds to firm, hard-packed sands. They are generally most

abundant on firm-sand or muddy-sand bottoms at depths of 4-6 m (Lippson et

al., 1979). This species is generally considered to be a filter-feeder.
However, because M. arenaria primarily draws water from the layer nearest
the sediment-water interface, many of the filtered and ingested particles
are probably resuspended material.

M. arenaria can tolerate salinities from 3-35 ppt, and commercially
harvestable quantities are generally limited to salinities above 8 ppt
(Pfitzenmeyer and Drobeck, 1963). Soft-shell clams in the Calvert Cliffs

reglon spawn twice a year -— once in spring and once in fall (Pfitzenmeyer,

V=5

www fastio.com



ClibPD

1962). Embryonic stages are planktonic, and recruitment success varies from
year-to-year with a strong recruitment occurring every 10-15 years (Haven,
1976). Recruitment is generally more successful in fall than in spring
(Appendix B).

Because samples collected in benthic community studies contained large

numbers of juvenile Mya arenaria, they could be used to determine the

effects of plant operations on soft-shell clam productivity (Appendix C).
Since production estimates are a good means of determining the amount of
biomass produced by an exploitable population that is available to be
harvested, production estimates of M. arenaria were calculated during all
years when benthic community data were collected.

The length of the largest soft=shell clam obtained by benthic community
studies at Calvert Cliffs was 29 mm. However, M. arenaria can grow to 40 mm
in one year in this region of the Bay (Hanks, 1968). Apparently, our
collection methods did not adequately sample older age classes (i.e.,
larger individuals). Siphons of large clams were frequently collected in
samples, indicating they were present but had burrowed too deep to be
sampled. Estimates of growth and production are thus limited to the first
yearclass. However, the first yearclass should be a good indicator of
power plant effects because it generally composes up to 85% of a population
just after setting (Burke and Mann, 1974). Furthermore, small soft=-shell
clams are more susceptible to environmental fluctuations than are larger
ones (Matthiessen, 1960).

Soft-shell clams were about the same size at the plant site and at
reference areas during the preoperational period. During the operational
periods, those at the plant site were larger than clams at reference areas
(Table 18). These findings indicate that clams grew at a faster rate at
the plant site than at the reference areas after operations began. The
higher growth rate observed at the plant site could be the result of the
slightly higher temperatures and higher organic input (i.e., food for
clams).

Abundances of M. arenmaria were only occasionally higher at the plant
site than at reference areas during the preoperational period. After
plant operations began, the abundance of M. arenaria immediately following

recruitment was frequently larger near the plant site than it was at
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reference areas (Tables D-7 through D-18; Tables 23, 28, and 34 in Holland
et al., 1978). The previously discussed higher settlement rates of benthic
larvae in the vicinity of the plant could explain the higher near-plant
abundances. When the planktonic larvae of soft-shell clams are about to
settle and take up a benthic existence, they may find the portion of the
nearfield region that is organically enriched from entrainment mortalities
(see previous discussion on sediment trap studies) to be a more favorable
habitat than reference areas because of the large quantitles of food
available.

Figure 40 presents production estimates of soft-shell clams for each
year at all sampling sites. The greatest production occurred along the
6— to 7-m depth contours, and the least at deeper and shallower depths.
During the preoperational period, production of soft-—shell clams was
generally about the same or higher at reference areas than at the plant
site. After plant operations began, soft-shell clam production was consis-
tently higher at the plant site than it was at reference locations, and in

1976 and 1977, production of Mya arenarla was two to three times higher at

the plant site than it was at northern or southern reference areas.

During the preoperational period, average densities of market-size
soft-shell clams near Calvert Cliffs ranged from 98 to 172 liters per
hectare (ANSP, 1972d, 1973a; Abbe, 1974a, 1975a). These densities are
below levels required to make commercial harvesting economically feasible.
Thus, although soft-shell clams may, at times, be dominant members of the
macrobenthic community, they cannot be considered an important commercial
resource of the Calvert Cliffs region. 1In ahdition, the temporal instability
of their populations and their isolated nature in the Calvert Cliffs region
would seem to indicate that commercial harvesting would not be economical
in the near future.

Studies to assess the effects of entrainment on planktonic stages of
M. arenaria, including the effects on settling rates, are currently being
conducted by Ecological Analysts, Inc. for Baltimore Gas and Electric
Company {(Table 1). Results of these studies were still being evaluated

when this report was prepared.
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C. Blue Crabs

Power plant operatlions have not affected the abundance, sex
ratio, or size of blue crabs In the Calvert Cliffs region.
Even though large numbers of blue crabs were impinged
annually, mortalities from this stress were small. Plant
operations have thus had no substantial adverse effects on
blue crab populations at Calvert Cliffs or any impact on
blue crab harvests in the Chesapeake Bay.

The blue crab, Callinectes sapidus, is the most sought-after crustacean

in the Maryland portion of the Chesapeake Bay. Commercial and recrea-

tional crabbers harvest millions of crabs per year. The harvest of crabs is
exceeded only by that of oysters in terms of landing value in the region

of the Bay from the Bay Bridge to the Virginia border. In recent years,
annual commercial landings have frequently exceeded 6,000 metric tons and
approached a value of two million dollars {National Marine Fisheries Service,
1977, 1978). An extensive sports fishery also exists for crabs, the value

of which has never been estimated, but probably exceeds that of the com-
mercial fishery. Both commercial and recreational crabbing occurs in the
Calvert Cliffs region of the Bay.

Blue crabs are omnivorous and feed on other benthic invertebrates, small
fish, aquatic vegetation with its assoclated fauna, and dead vegetation.
They, in turn, are preyed upon by large fish, birds, and, of course, by man.
They have a complex life cyecle that involves relatively elaborate courtship
and mating behavior and long migrationms. Although courtship and mating
occurs in the Maryland portion of the Bay, planktonic stages are only
spawned at the mouth of the Bay in higher salinity waters (e.g., Van Engle,
1958). A larva will remain in the plankton for about six weeks, after which
it metamorphoses into a small crab-like stage, which over a period of several
weeks changes into a juvenlle crab. Juvenile crabs migrate up the Chesapeake
Bay and all its tributaries.

The activity and behavior of blue crabs vary with seasonal changes in
water temperature. In spring, as water temperatures begin to increase,
blue crabs become active. Juvenile crabs and mature males that buried them—-
selves superficially the sediments of the deep channel areas during winter,

migrate upstream and toward shore. Juveniles added to the population in
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the lower Chesapeake Bay spawning grounds during the previous fall begin
arriving at Calvert Cliffs in spring (Sulkin, 1973). Throughout the summer
and warm fall months, blue crabs primarily inhabit shallow nearshore waters.
As water temperatures begin to decrease at the end of fall, mature females
migrate out of the Calvert Cliffs region to the spawning grounds in the
lower Chesapeake Bay. Some of the remalning juvenile crabs and mature
males move into deeper channel areas where they overwinter. A few blue
crabs may stay in shallow areas untll October or November, but at the

first abrupt drop in temperatures, they also move into deeper channel

areas and settle into the bottom muds for the winter.

Blue crab abundance has fluctuated from year-to-year in the Calvert
Cliffs region (Abbe, 1979¢). However, no significant (P < 0.05) plant
site-reference area differences in the number of crabs collected in crab
pots were observed between the preoperational and operational perilods
(Abbe, 1979c). Female crabs caught at the southern reference area were
significantly (P < 0.05) heavier than female crabs caught at the plant
site or the northern reference area during both the preoperational and
operational periods (e.g., Abbe, 1978c, 1979c). Otherwise, there were no
differences in the sizes (shell width or weight) of blue crabs at various
stations, before or during the operational period (Abbe, 1979c).

Significantly more (P < 0.05) male crabs occurred at the northern
reference area than at the plant site or southern reference area during the
preoperational period. However, there were no significant differences in
the female to male ratio of crabs among stations during the operational
period (Abbe, 1979c).

Very few planktonic stages of blue crabs occurred as far up the Bay
as Calvert Cliffs. Juveniles were the youngest life stage abundant in the
plant area. When they reached the plant site, a few of these juvenile
crabs were only 4 or 5 mm wide across the back, but most were about 1 cm
(Sulkin, 1973). At this size, they would not easily pass through the
screens (~ l—-cm mesh) protecting the cooling water intake structure,
particularly since their appendages extend well beyond the width of the
back. Thus, entrainment of crabs at Calvert Cliffs is minimal. However,

these juvenile crabs, like the adults, can be impinged on the traveling

screens. About 300,000 to 500,000 juvenile and adult crabs were impinged
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annually between 1975 and 1978. Crabs were about 55Z of the weight and
18% of the number of all impinged organisms (Hixon and White, 1979).

The numbers of crabs impinged varied seasonally. Greatest numbers
were taken in early summer and late fall with about twice as many female
crabs impinged as males (Hixon and White, 1979). However, at the same
time, male crabs comprised over 50% of the crab pot catches (Abbe, 1979c¢).
Because the highest numbers of crabs were impinged at times when blue crabs,
particularly females, were making major migrations up and down the Bay, it
appears that there is some interaction between migrating individuals and
the plant.

Although large numbers of crabs were implnged, they suffered negligible
mortality (less than 1%) from this stress (Burton, 1976). Crabs on the
intake screens feed on impinged fish, and it has been speculated that the
rate of the crab impingement might reflect the attractiveness of the screens
as a feeding site. It has also been suggested that the crabs in the vicinity
of the plant are recycled —— being impinged, washed back into the Bay, and
then reimpinged. No data have been obtained to corroborate these specula-
tions.

Both adult and juvenile crabs were exposed to increased temperatures
and current velocities in the discharge area. The extent of the thermal
stress to which they were exposed depended on their residence time in the
plume. However, temperatures in the thermal plume were well within the
tolerance limits of blue crabs. In addition, because of the relatively
high discharge velocities, plume exposure time would probably be minimal
gince blue crabs would be swept from the areas of highest temperatures by
currents. Since blue crabs are omnivorous, it is unlikely that the power
plant would disturb the crab food chain, especially since there is as
much, if not more food available at the plant site than in other reglons of
the Calvert Cliffs area.

A major concern expressed during the construction phase was that the
heated effluent of the plant would cause overwintering crabs burrowed in
the Bay bottom to become active during colder seasons. No such effect was
evident. Very few blue crabs were taken in winter trawls conducted at the
plant site, and when crabs were collected during colder months, just as

many crabs were collected at reference areas (Wilson et al., 1979).
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VI. TABLES AND FIGURES
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Table 2. Summary of site characteristics and design characteristics of the
Calvert Cliffs nuclear power plant.

Physical Characteristics of the Plant Site

Salinity Regime Mesohaline
Width of Bay at Calvert Cliffs 10 km
Tidal excursion distance 5-6 km
Annual range of ambient water temperatures 0-27°C
Plant Design Features
Generating capacity

1 Unit 850 Mie

2 Units 1700 MWe
Amount of Bay water used for cooling

1 Unit 76 m> sec -

2 Units 152 m3 sec™l
Condenser AT ~5.5°C
Biofouling Control Amertap

Curtain wall extending 9 m below

Intake system
the surface of the water

1300 m-long intake channel
(~15 m deep)

Intake embayment with removable
panels

Traveling screens

Discharge conduit extending
offshore to 3-m depth contour
(~ 260 m)

Submerged jet

Discharge system

400 m-long dredged discharge
channel (~6 m deep)
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Table 5. Summary of species abundances in the scoured area, in a preopera- l
tional-period shell habitat, and in an operational-period shell
habitat sampled during spring.

Tust “'::'l‘_ of Percent Fraquancy
uster Species Name tadividuais/ of Total of Ogsurrence
Growp Square ‘ster Abundance in Samples
Seoured “one Jalzus spO. ¢ 8238.0 1.5 100.0 .
MacTobenthic Zorophtum laguatre* 7334.0 0.3 100.9
Commeomu, Ty Jicgumens lducslang* 04,0 14.0 100.0
May 1977 Tereis suocinsa 1253.0 1.7 100.0
Helizg mizidgt 3046.0 a.4 100.02
Folydora ligme? 3026.0 3.3 100.0
ya enaris 1752.0 4.3 100.0
Haoome saltaiog 4.0 2.2 100.0
Jsvaromagtus filiforwts 760.0 2.1 100.0
Stredlospic remadicri 688.0 1.9 100.0
Sooiecolepidas wiptdis 355.0 1.5 100.0
Irtohiodontas Mecus* 230.0 0.8 100.0
Jligochastas 158.0 0.5 100.0
Jtyicokus sllipricus* 144.0 0.4 100.0
Ttacne hezargoodz 128.0 d.4 100.0
Da=idalla sdscurs 14.0 0.0 100.0
RIS MUCTINATUS 2.0 0.0 75.0
Srasaostrea virgintoa’ 0.0 8.0 0.0
Yicrue letdyt 10.0 0.0 75.0
Peorinaia gouldtd 6.0 8.0 5.0
Macoma ghancz 4.0 2.0 25.0
Ahishroparopeus arriait 2.0 0.9 23.0
GastTopod Speciss 2.0 2.9 3.0
Yoroculodas aduardst 2.0 0.0 5.0
TOTALS 36366.0
Preoperational- Mya aendr=a 5338.7 30.0 100.0
; Period Sheli dacoma dalshica 1743.0 13,7 100.0
! Habitat, Mulinic lazeralis 1707.2 13.4 100.0
| MacTobenthic Yarets jucotirneg 964.9 7.6 100.0
Comormicy Jtadunene laucoleongt 497.9 3.9 100.0
(day 1972) Josloplos retustz 484.2 3.4 a7.5
Saolscolenides tHridis 328.7 2.6 100.0
faploscoloplas fragilia 267.2 2.1 100.0
Farzprionoepio pimwta 118.0 0.9 50.0
Morurs leidyc ”.9 0.5 100.0
Brachiodontes recurvis” 50.5 0.4 8.5
Zectinarig gouldic 33.4 0.3 87.3
Tieoms lactea 9.8 0.2 5.3
Idovsa triloba .0 0.2 62.5
Napoma phenax 15.3 0.1 87.5
Ialamus spo. 10.9 9.1 7.3
Aotaoctira senaliculaza 9.9 0.1 i5.0
Tyoinde solirmia 4.3 0.0 37.5
Glyaera dibroonicta 4.5 0.0 62.5
Jraseostraa virginicat 3.8 0.0 5.0
Feveromantus Filioreis .1 0.0 17.5
Monocuiodes schiardst 1 0.0 5.3
Stylochus wilipricus 1.9 0.0 5.0
Zorophium lacuscret 1.5 0.0 5.9
Maliza mitida* 1.1 0.0 12.5
Sallinscres icptcus 1.1 0.0 12.5
Iyeshas poliza 2.8 0.0 11.5
Zavzocheirus plumlosus 0.3 0.0 1.3
TOTALS 12767.8
Operational - Scolscolapidas wiridia 33792.0 39.4 100.0
Period Shell We Irenaria 3754.0 5.7 100.9
Habitat Azcoma dgltiica 1732.0 2.8 100.0
MacTobenthic Covephium lacustre? 432.0 0.7 100.0
Commmi ty Jarets succinea 38.0 0.4 1390.0
QMay 1977) 3alows sPR.* 180.0 0.3 15.0
Jecaromeerus fLit/oreiz 130.0 0.2 100.0
Ttaoms Astaropoda 100.0 0.2 100.0
Sereblospio beradiasi 34.0 9.1 100.0
SaPRIUS MUSTIMS UL 0.0 0.1 25.0
Miorura leidyt £4.0 0.1 100.0
Jadumere laucolana 2.0 0.1 100.2
‘ecoma Dhanaz 6.3 0.0 100.0
dcaeliz spp. 16,0 .0 5.0
Jlaomyeia wmicara 18.0 0.0 25.0
Folydora ligmit 16.0 2.0 5.0
Vgiiza wizuga” 12.0 3.0 100.0
Ilycinde olizara 3.0 g.9 120.9
Jligochasces 6.0 0.0 5.0
Miinta lavarziis 4.0 3.0 30.0
Lapracheirus lumilogus 1.9 0.0 25.0
TOTALS 55736.0
Idicates sprismumal species. .
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1. Nereis SucCinga (Durrowing polychaste)
2. Leptocheirus plumuiasus {tuos-taaiding
amphipoed)
3. Stradlospio benedicti (tube-building polychasie)
4. Corcpfiurm [acusire (lube-ouilding ampmpod)
5. Polydora iigmi (lube-buiding polychaste)
6. Lepidaclylus ay » ) h
7. Etsona jactea (Dwrowing polychasie)
8. Mya arenarig (soit-shall clam. durrawing ciam)
9. Monocwodes sdwardss (Burrowing amphipod)
19. Macoma baithica ({urowing clam)
t1. Heteromasius filiformis (fude-cwelling
polyciaste)
12. Scoloplas fragiis (burmowing polychame)
13, Muytinia lareralis (coot clam, Hurrowing clami
14, Moiguia manhaliensis {sea squir, fouling
onganismj
1S, Balanus improvisus (barnacle, foyling organism}
18, Siylochus siiipticus (Hatworm)

17. Amthropanopeus Narrsii (mwd craby

18. Crassosiras vingriica (AMencan oysier)

19. Mavita nitida (ampnipod)

20. Pecunaria Jouktii (tube-buiding polychaste)

21, Scoectieondes viekdis (lube-building polychaste)

22, Micrura ladyt (DUIMOWING ProBosCis worm)

23, Eteone Netaropoda (butrowing polychaste)

24. Disgumene Jeucoiens (S4a anemone, Iouling
onganism)

25. Paraproncsprd BinAaiE (1UDe-Dusding
polychaets)

— 0em —

Figure 1. Macrobenthic commmities that would inhabit soft sediments of
the Calvert Cliffs region: A - nearshore sand commnity;
B - transitional muddy-sand commmity; C - deep-water mud
commmnity (from Lippson et al., 1979).
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